with respect to the environmental consequences of motorised transportation but also from the point of view of urban development and personal health.
If predicting where we walk (Batty, 1997) proves to be a basic question that leads to focusing on the pedestrian use of streets, a corollary of this question is to understand more precisely pedestrian behaviour patterns in relation to the urban environment. Three main reasons can explain the interest in a better understanding of this relationship: (1) there is a lack of knowledge about pedestrian practices because, for a long time, research concerning transportation was essentially focused on motorised modes; (2) walking involves a specific relationship with space, due to the strong interaction of individuals with the urban environment in contrast to mechanical modes of transport; (3) several previous studies have shown that minimising the distance or the duration of travel is not necessarily the only rule governing the choice of itinerary by pedestrians. All these reasons justify the actual renewed interest in walking in urban space.
The approaches that focus on frequencies of pedestrian transit, such as the first applications of`space syntax' (Hillier and Hanson, 1984) , certainly bring interesting information about the role of urban layout on the spatial distribution of pedestrians, but often remain restricted to an Eulerian vision of movement (that is, considering the places and their transit levels where individual trajectories are aggregated). In the search for the precise behaviour of pedestrians during their movement, an individual approach might be preferred (McFadden, 2000) . In order to be able to understand the factors determining route choices, the possible preferences given to certain environmental features or the avoidance of other features, one has to analyse the individual itineraries of walkers.
In the case of a moving space modelled as a network and not as an open space, (2) most studies of individual itineraries (for all modes of moving) are based on discrete choice models applied to a series of trips between origin and destination points (BenAkiva and Bierlaire, 2003) . This approach requires: (1) the definition of the choice set: that is, all possible itineraries for each pair of origin^destination points; (2) the application of a method of allocation of flows for the estimation of the probability of each alternative; (3) the evaluation of the explanatory power of certain factors assumed to condition the individual choices. Interest in this approach has been shown in previous studies (for example, Cascetta et al, 2002 ), but they depend on a strong assumption about the choice process. Individuals are indeed supposed to have a complete knowledge of all potential itineraries, allowing them to anticipate the cost of these alternatives and to compare their utility before choosing the`optimal' itinerary under the length constraint or other optimisation criteria. Even for individuals who have a good knowledge of their daily space in the city this assumption can be partially questioned because of the incomplete character of this knowledge, given that individuals have neither a perfect knowledge of the urban environment (Golledge, 1999) nor an exhaustive perception of the possible alternatives offered by the network. In addition, a frequently used itinerary of a given trip may be the result of a habit which can be the consequence of decisions made locally during the first few experiences of this trip. These arguments lead us to think that it is difficult (and often unrealistic) for an individual to compare the utility of a set of numerous itineraries especially when they partially overlap (Ben-Akiva and Bierlaire, 2003) .
Consequently, we propose a new approach, the analysis of deviations, which is dedicated to the precise investigation of all sequences of trips in order to identify the possible factors that explain the choices made by pedestrians. The usual method devoted (2) The case of open spaces where each individual can achieve a personal trajectory in a given area is quite different. It requires a different type of analysis, often using agent-based simulations. See, for example, Kerridge et al (2001) . to trip analysis is based on the idea that the itineraries followed by pedestrians can reveal part of their choices, made in a conscious or an unconscious manner. The first hypothesis of this new approach is that, in order to reach a given destination from a given origin, the minimisation of the distance travelled is the most important criterion (Kitazawa and Batty, 2004) ; a corollary of this assumption is that other criteria should be taken into account in the choice process.
2 The notion of deviation To be able to identify in detail the contextual factors leading pedestrians to prefer or to avoid certain places, we propose to analyse individual trips by breaking them down into several sequences rather than considering them as global entities. This approach can be justified by a cognitive aspect, knowing that at the starting point of a trip an itinerary is often not entirely defined and that it is only fully defined at the arrival point. This means that one or more decisions may be made along a single trip, thus subdividing it into sections, either by following the shortest path or by deviating from it due to specific preferences or specific aversions.
In a network, intersections are places of choice at which to carry out the processes of choice and decision. Note that the work of Lynch (1960) pointed out the basic role which intersections have played for a long time, but the classical methods of flow allocation give this role only a secondary importance. Along a single trip each intersection may be a place of decision about the itinerary to reach the destination point. The potential alternatives the walker can choose at an intersection differ by their spatial attributes, separated in their length and their environmental factors. (3) As the minimisation of the metric distance is assumed to be the first factor explaining route choices, the course of the shortest path involves a possible confusion between the two types of attributes. This confusion may arise because the shortest path can be chosen both for the shortness of its length and for its positive environmental attributes (or in contrast to the negative attributes of the alternative itineraries). On the basis of the same assumption, that length is predominant over other attributes, the itinerary which does not correspond to the shortest path from the intersection provides an interesting case, because here the environmental attributes supposedly play a stronger role than length. In other words, they inverse the`natural' choice based on metric distance only. Although the mere avoidance of the shortest path does not reflect the whole set of pedestrian choices, it allows us to define the more radical cases where environmental factors weigh strongly on itinerary choices. In the framework of a preponderate role for distance, such cases give rise to what we call`deviations'.
A deviation is defined as a composite object which occurs each time an itinerary does not follow the shortest path from a given intersection. It is composed of the intersection at which the decision is taken and two network segments: the one which was chosen, and which is presumed to be preferred; the other being the segment which was avoided, assumed to be less attractive than the chosen segment despite its shorter length. As the presence of a deviation at a given intersection corresponds to a route choice not conforming to the minimisation of distance, this intersection is the starting point of a new optimal itinerary (that is, the new shortest path) to reach the destination. Following this principle, several deviations may be identified in the same trip, because a pedestrian may cover an itinerary which differs in a number of ways from the locally minimal trip.
(3) To simplify the presentation of the notions of deviation,`environmental factors' include both the physical properties of network segments which can be perceived by walkers (sidewalk quality, urban landscape, for example) and the local autocorrelation (angularity between two consecutive segments, for example).
In route-choice literature and especially in psychology-related works, we can find some developments not linked directly to deviations but concerning crossroad choices. In the psychology of space, navigation and wayfinding are terms used to describe the mobility behaviour of individuals (Golledge, 1999) . Navigation refers to the science of locating position, orientation, and the search for an optimal route in a Euclidean space. Wayfinding strategy involves selecting a path in a network, often in a built environment. For an individual, learning the features along a route would be facilitated by sequencing the route into segments with intermediate choices and destinations (Golledge and Stimson, 1997) . The order of route segments, direction changes, turns towards the destination, mental trigonometry, visual landmarks, and widely searched and successive choices to reach a destination help the walker to make a decision at each crossroad (Golledge, 1999) . These wayfinding tools show that predetermined choices are not the only method for analysing pedestrian behaviour and that`en-route choices' with crossroad and deviation decisions also have to be considered.
Deviations are assumed to be cases of strong interest for the analysis of pedestrian choices in comparison with intersections, followed by trip sequences matched with the shortest path. For these last cases the possible confusion of explanatory factors of choice makes their analysis quite tricky. As a consequence, they can be considered as indicators of`weak choices', useful for the evaluation of the explanatory power of environmental factors in deviations considered as`strong choices'. In contrast to deviations, they are named`continuations'. A continuation includes the intersection and several network segments: the chosen segment and the alternative itineraries to reach the destination. To be able to compare deviations with continuations, a simplified definition of a continuation is that it includes only one alternative segment of network which is the second shortest path from the intersection. In the same way as for deviations, several continuations can arise in the same trip.
The deviations and continuations can be found by following an individual trajectory in the network, using a dynamic research algorithm (Piombini and Folteª te, 2007) that will be detailed later. If both network segments of each deviation are opposed to each other, a series of deviations provides a statistical framework allowing a precise investigation of the potential factors responsible for the choices of the effective route. Environmental factors such as safety conditions, ease of crossing streets, or the quality of the urban atmosphere can also be integrated into the analysis of these choices. In this study, following the tracks set by previous research concerning the role of certain landscape features (Shriver, 1997; Zacharias, 2006) we focus on the landscape factors which may affect these choices.
Whereas previous studies of pedestrian choices have used a basic rule of the avoidance of the shortest path, here we seek to validate the basic definition of the notion of deviation. The validation consists of comparing the explanatory power of environmental variables for the opposed cases of deviations and continuations. According to the assumed difficulty of separating the respective role of distance minimisation and other event criteria in the case of continuations, deviations are expected to be linked more easily to environmental factors. The validation also consists of testing the sensitivity of the notion of deviations with the lengthening incurred by avoidance of the shortest path. Following the intuitive idea that pedestrians make stronger choices when the consequences in terms of distance (or time) are more important, we assume that in order to explain these choices the environmental factors become more relevant with the increased cost of moving incurred by these choices.
Data

Study site
The data used for this research was collected in 2001 in the French city of Lille (see figure 1 ). It was also used in a research programme applied to the relationship between urban structures and movement behaviour (Genre-Grandpierre and Folteª te, 2003) . Lille is located in the north of France in the middle of an urban conurbation of one million inhabitants. The topography of the city, which is very flat, is supposed to be favourable to pedestrian mobility. Apart from on the northwest boundary of the city, which is taken up by a fortification surrounded by a canal and a wide green space, the urban buildings and other structures strongly dominate the urban land cover.
The survey of pedestrian mobility
A survey of pedestrian mobility was initially applied to the whole area of the commune, but here we focus on the areas where the density of recorded trips was sufficiently high to allow a meaningful statistical analysis. A landscape survey was subsequently completed for the same areas. The mobility survey was designed to provide examples of pedestrian trips regularly taken by the inhabitants from their home to their destination.
Starting from a spatial stratification and a random draw in each zone, 523 individuals were questioned over the telephone and their descriptions of their itineraries were transferred to maps of the city. Since these individuals may have described several regular trips for motives of moving from their home to specific destinations, 1052 trips were recorded throughout the commune. In this study only 257 trips located in the study area and included in the landscape survey (a portion of the commune) are analysed.
This method for collecting the data was effective for two reasons: (1) the use of a telephone database simplified the spatial sampling of the places of residence and (2) the interviewers, who had a good knowledge of the city (especially the landmarks related to moving), were easily able to map the itineraries, as opposed to data coming from individuals not used to reading a map correctly even for their usual evaluation of space. 
Deviations in pedestrian itineraries in urban areas
The geometrical design for each trip, that is, the sequence of network sections linking the origin and destination, was recorded in a geographic information system. Other characteristics associated with each trip were: (1) a description of the individuals according to their gender, age, and social^professional category; (2) some specific attributes such as motive for the trip, schedule, and frequency. As mentioned in section 2, these characteristics were used in a previous study (Piombini and Folteª te, 2007) and were not included in this analysis. The sample of respondents can be described by several characteristics. Its composition should correctly represent the population of walkers in the city of Lille (which, however, remains unknown). This sample is composed of a majority of women (66% women, 33% men) and the distribution of age classes shows a strong weighting of young people (less than 40 years) [figure 2(a)]. The sample is divided into motives for the trip which all have a similar weight except for`study' and`school' [figure 2(b)].
The landscape survey
Each street section of the study area was described by means of field observations of the urban landscape. Due to the strong variability of landscape perception by individuals (Lynch, 1960) this description only concerns elements which can be evaluated in an`objective' manner. A very basic classification of landscape elements used in the study is shown in table 1; it includes several items for built form, vegetation, visual obstacle, and empty space. An additional level of description was dedicated to buildings to indicate their main function: residential, commercial, industrial, public, or monument. This additional information about building functions is useful for the development of indicators of different urban atmospheres, which are considered to be part of the landscape as perceived by individuals.
There are several ways to allocate environmental attributes to a segment of a network. In the case of landscape elements potentially seen by individuals during their trips, we chose to transcribe the visual reality of pedestrians: that is, the`visible landscape' in the sense of the works of Brossard and Wieber (1984) or Wong and Domroes (2005) . Consequently, the visual impact of each landscape element is evaluated by travelling the street sections. A percentage value is attributed to each element in a street section, relative to all the elements observed when passing through the same street section. (4) As a result, the values of landscape elements do not strictly reflect their simple adjacency within the street sections but rather refer to the visual sensitivity linked to pedestrian movements; in addition, they depend on the direction of travel. The landscape elements were therefore evaluated twice (that is, in both directions) for each street section.
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b 60 (9%) study, school (3%) work (23%) purchase ( (4) The accuracy of this visual evaluation was tested by comparing the impact of landscape elements evaluated by several observers in the same street sections. This process showed that the average difference between observers is approximately 5%.
Other data elements were acquired in order to complete the description of the street sections: the number of lanes, the number of parking sides, and the width of the sidewalks. These variables correspond to the classical indicators used to give a good indication of the technical context of movement and of the balance between the different uses of the streets, in both motorised and nonmotorised modes.
Methods
An algorithm for detecting deviations and continuations
The identification of deviations is based on an algorithm globally similar to the dynamic allocation models used for the analysis of motorised transportation. The principle of these algorithms is to select an initial itinerary of maximal utility, and tò follow' this itinerary by modifying it in real time according to information regarding the traffic conditions . This modification leads to the computation of a new optimal itinerary, according to the method of hyperpaths used to study choice strategy at intersections (Nguyen et al, 1998) .
In the case of walking trips recorded in a spatial database, the algorithm`follows' a trip and verifies, at each intersection, if the pedestrian chose the shortest path. If not, the intersection is considered as the origin of a deviation and a new shortest path is computed from the next intersection to the destination, until another deviation is found or until the destination is attained ( figure 3 ). This process works in an iterative manner, and is not based simply on the initial origin^destination pair. When an intersection is crossed but is not the cause of a deviation a similar process is applied to define a continuation, but in this case a second shortest path is calculated from the intersection by starting an alternative itinerary from a street section which is not used in the pedestrian trip. See the appendix for a precise description of the algorithm and definitions of the variables used. Deviations and continuations are composed of three spatial elements (see figure 4 ):
(1) the intersection; (2) the segment of network specific to the effectively made itinerary S made ; (3) the segment of network specific to the alternative itinerary S alternative . The specific characteristics of each itinerary is sought in order to remove potential overlapping between the alternatives. The specific segments of a network are computed in different ways according to the context. In the case of deviations:
S made E made À E made E sp sp shortestpath, and
Shortest paths Segment used by the pedestrian and common to the shortest path Segment used by the pedestrian and different from the shortest path Devödeviation in the case of continuations:
S made E made À E made E sp2 , and
The opposition between two segments of network provides a framework to test the assumption that environmental factors play a role in the choice of routes. The problem now is to compute the values of these factors for the opposite sequences of edges S made and S alternative . The simplest way to aggregate the environmental data is to sum the successive values by weighting them according to the length of the edges (that is, by the duration of impact for pedestrians). One should note that in this case the values obtained are subjected to a size effect due to the length of the trip between the intersection (of a deviation or a continuation) and the destination. Another method consists of using the relative composition of the segments of network.
The opposite segments of network are characterised by their respective length W made (k) and W alternative (k). The description of each deviation or continuation is completed by quantifying the length difference, named Dl(k), between the two specific sequences of edges opposed by deviations and continuations:
For the deviations, the values of Dl(k) are positive and correspond to the lengthening incurred by the departure from the shortest path. The values of continuations Dl(k) are negative because the choice of the shortest path among the different alternatives amounts to a shortening in comparison with the second shortest path. The difference in length depends on the total length of the trip and is expressed in metric units.
A discrete choice model applied to deviations and continuations
A discrete choice model allows us to evaluate the likelihood of landscape variables (or other explanatory factors) to discriminate the modalities of choice between retention or rejection of a segment. The discrete choice model is applied individually to each deviation.
Among the different discrete choice models able to simulate the choice between several possibilities, the simple multinomial logit model is one of the most used. The probabilities of use are distributed according to the utility V i calculated for each individual (Ben-Akiva and Bierlaire, 2003) :
where b k is the vector of coefficients allocated to the landscape variables X ik . With only two alternatives from a deviation (made versus alternative), the probabilities P of the choice are expressed as: The calibration of the model is based on a selection of the significant variables for which the parameters b k are computed by means of the maximum likelihood method. In our study, this method was first applied to each explanatory variable in a unilateral way, so as to investigate all the potential relationships. It was then used to build a multivariate model, using the stepwise mode to add the most relevant variables progressively. The variables were considered statistically significant if their p value remained lower than 0.05. The global relevance of each model is given by the adjusted " r 2 criterion, which ranges from 0 to 1 and can be interpreted in the same way as the r 2 criterion of regression. Since it takes into account the number of explanatory variables, " r 2 can be used to compare several successive models and to validate the addition of variables.
In the case of the method presented here, the discrete choice model has to be applied to different sets of choice situations, according to the objects deviation and continuation previously defined. The mixture of these situations provides a proper representation of all potential cases of itinerary choice occurring at every intersection. This mix leads to input into the same model of cases which are opposed by their relation to the potential explanatory factors: on the one hand mixing the minimisation of the travelled distance and the environmental characteristics (continuations), on the other hand allowing the modeller to express a clearer context of choice emphasising the role of these environmental characteristics (deviations). In other words, a model applied to the whole set of situations does not allow us to test one of the main hypotheses of the study: the greater interest of the specific choice situations given by the local avoidance of the shortest path.
However, in the first step the model will be applied in this manner so as to constitute a reference, and it will be then applied to several subsets corresponding to the different situations, in the same way as in previous work by others (Bhat and Gossen, 2004; Maoh and Kanaroglou, 2007) .
Analysis of successive deviations
Next the deviations identified by the algorithm are considered as individual cases subjected to a statistical modelling by means of a discrete choice model. However, some deviations occur in the same trip and may be partially redundant, because a choice made at a given intersection may be explained by the searching for an attractive segment located after an earlier deviation (Borgers and Timmermans, 2005) . To determine if the series of deviations may be the cause of a biased result, an analysis of the probabilities of choice yielded by the model needs to be carried out.
Consider two successive deviations occurring in the same trip and having a number of street sections in common. The first deviation would be considered as a`false choice' if the model is less efficient than for the second deviation. In other words, the difference Dp of the probability p H made (second deviation) minus p made (first deviation) should be negative. Considering all pairs of successive deviations, this should lead to a statistical distribution of Dp significantly different from a random distribution. A series of Dp random can be made by computing the differences between the same probability values used in a random order. Finally a Mann^Whitney test is required to refute or confirm the assumption of a bias.
Results
The application of the algorithm to the dataset leads to the identification of 237 deviations and 1325 continuations. Of the 257 trips analysed, 142 trips (55%) do not involve any deviations: that is, the pedestrians strictly follow the shortest path between their origin and destination points. The statistical distribution of the trip lengths differs depending on the presence of at least one deviation in a trip. The difference can be represented using the means of the trip lengths (table 2): mean trip length varies from 526 m (no deviation) to 917 m (at least one deviation) with 818 m being the shortest path with one deviation, while standard deviations remain in the same order. A Fisher test applied to this division into two groups provides a significant F statistic (F 2Y 256 115, p`0X0001).
The discrete choice model is first applied to a random sample of the whole set of cases identified by the algorithm, mixing deviations and continuations (table 3) . Using the stepwise method, this model rapidly proves to be saturated, leading to the selection of only two variables: distance (negative role) and small commercial buildings (positive role).
The same discrete choice model is applied to four groups of situations named strong deviation, weak deviation, weak continuation, and strong continuation. As each group takes into account only a specific part of choice situations, the distance variable is expected to play a positive role when the pedestrians make a deviation and a negative role otherwise. As the distance variable is implicit in the formation of these groups, it is not relevant to models based on the groups. However, since the number of elements analysed may affect the sensitivity of the statistical criteria, the different models applied to these specific groups must be derived from datasets of similar effectiveness. Consequently, the set of deviations was divided into two classes of length difference Dl(k) to test the assumption of the relationship between the lengthening of the trips consecutive to the choice of a deviation and the strength of the landscape factors which may`explain' the choices made by the pedestrian. On the basis of the observed frequencies of the lengthening, the value of 50 m was chosen to separate two classes of similar size. The same classification was applied to a random sample of continuation (table 4) . Considering these four classes, a second result is given by univariate logit models computed for each landscape variable. As the univariate statistical approach does not take into account the relationship between the variables, only their level of relevance is retained. The count of significant variables leads to strong differences: the number of variables for which the p value is less than 0.05 is between 4 and 8 for all continuations and weak deviations whereas the number is equal to 16 for strong deviations. Considering a threshold p value of 0.001, such a difference is more demonstrative because no variable proves to be significant except for strong deviations with 7 significant variables.
In a third step, a multivariate logit model is applied for each class. The results obtained are shown in table 5.
The global explanatory power of the models represented by the coefficient " r 2 is higher in the case of strong deviations (0.65) compared with the other classes. The minimum coefficient " r 2 is found with the strong continuation (0.40). The variables selected by the stepwise process are not all the same for all models. However, some elements appear in a recurrent manner; the first is the opposition between the functions of the buildings, commercial versus residential. In the first model [table 5(a)], the tall residential buildings play a negative role in the route choice and this observation can be linked to the positive role of small commercial buildings. In the other Table 4 . The effectiveness of the four classes modelled. Dl(k) is the length difference between a deviation or continuation and the shortest path.
multivariate models [table 5(b) , (c), (d)], small commercial buildings correspond to the first selected variable and always show positive coefficients. Among the landscape features collectively described as empty spaces, green spaces and squares are included as positive factor in route choice. Other variables, technical element (sidewalk width, number of lanes) or landscape features (walls, flowers, bushes) also obtained significant coefficients, but the signs are not as easy to interpret as for the other variables.
Only nineteen successive deviations are found in the same trips. The average of Dp is À0X01, and the Mann^Whitney test applied with random differences of probabilities proves not to be significant ( p`0X63).
Discussion
The analysis of empirical datasets including a series of pedestrian trips and variables representing the visible landscape characteristics and technical characteristics of the streets gave several results.
In this study, we assumed that something is lacking in classical path-generation methods. These methods often generate and include in discrete choice models unrealistic routes that walkers do not take into account (Ben-Akiva et al, 2004) . Moreover, there is a problem with overlapping routes that travellers would not consider to be separate alternatives. There are two types of model to address this problem. The deterministic correction of the path utilities is easy to handle, often used, but not very satisfactory. Explicit modelling of the correlation in advanced discrete choice models is more consistent but very complicated to specify and estimate (Frejinger and Bierlaire, 2006) . The deviation method proposes a different way to study pedestrian itineraries in the field of transportation modelling. It is based on the basic assumption that the shortest route is able to predict routing behaviour because it maximises the utility of each pedestrian's trip (Kitazawa and Batty, 2004) . We also argue that route choices are made intersection after intersection, on the basis of this predetermined shortest route. From a certain point of view, we can refer to motorised en-route models, in opposition to pretrip models . Generally, in an en-route model, a pretrip route decision is made but at each intersection there is a choice situation involving information about the state of the network. Other research about predefined activity schedules, intermediate destinations, corresponding routes, and the probability of switching during the trip are somewhat similar (Golledge and Stimson, 1997) . In our work, we consider route choices as a series of consecutive decisions linked to the physical characteristics of the segment routes (Borgers and Timmermans, 2005) . The rule that walkers make a trade-off between minimising the length and maximising the aesthetic experience of a trip gives an important role to environmental factors, especially landscape features.
The absence of deviation for more than half the analysed trips confirms the first hypothesis which justifies the deviations approach. The minimisation of the metric distance remains the most important criterion explaining the choice of pedestrian itineraries (Bovy and Stern, 1990; Ga« rling and Ga« rling, 1988; Seneviratne and Morrall, 1985) . In the hierarchy of choice factors, the dominant role of the metric distance is the necessary condition to emphasise the deviations from this`normal' rule. From a statistical point of view, the results obtained from the whole set of choice situations are significant but limited to this specific case. The role of distance in the model merely reflects the different frequencies of deviations, which are relatively uncommon, and continuations, which occur frequently. Consequently, continuations logically weight the distance negatively. Starting from this statement, deviations can be considered as conditional sets of choices where the role of the metric distance is always positive.
Since in this case shortest paths may not coincide with environmental amenities (or with an avoidance of a negative environment), these deviations are expected to give the clearest opposition between the chosen and the avoided streets and to outline the influence of environmental factors on pedestrian movement.
The mere presence of deviations justifies a study of their possible causes within the environmental context of pedestrians. This is not really a novelty since the inadequacy of the rule of the minimum distance (in a metric sense) in representing all pedestrian movements has been observed on many occasions, and this study shows that other criteria must also be taken into account. Thus, in the psychology of space, trips are often described as a navigation, wayfinding, and aesthetic experience (Moles and Rohmer, 1982) . The lengthening of trips undertaken by certain walkers gives weight to our second hypothesis that recurrent preferences can be identified among the different attributes of the street sections. The validation of this hypothesis supports our empirical approach based on the analysis of achieved trips, which are assumed to reveal the choices of itinerary. However, we must admit that it is not easy to distinguish the real choices made in a conscious manner, and the subconscious preferences. This means that individuals intuitively follow a`best' route by subconsciously maximising their own criteria. This distinction could eventually be made from individual surveys, by confronting pedestrian practices and individual explanations regarding these practices.
Globally the logit models show that environmental factors such as landscape features and technical characters of the street sections do not have the same explanatory power according to the different situations. What we named strong deviations (that is, deviations of itinerary increasing the route length by at least 50 m) appear to be more clearly linked to explanatory factors than is the case for weak deviations, continuations, and the whole set of choices. This observation leads us to restrict the definition of`true deviations', which occur from a given threshold distance, according to the first application of this method (Piombini and Folteª te, 2007) . Such a result is quite logical and can be interpreted as a consequence of the rule of minimisation of the metric distance: a chosen itinerary involving a significant additional cost to the pedestrian can be more easily explained by the environmental factors. This leads us to believe that walkers make informed choices. This contrasts with results of weak deviation which are similar to continuations and would tend to show less intentional wayfinding choices. Since the pedestrian environment has a stronger influence when it increases the consequential lengthening by a deviation, our initial system of selecting the cases of avoidance of the shortest path is verified.
Certain landscape features are linked significantly to the presence of deviations. This means that what is seen from the street can play a (partial but significant) role in the choices of routes by pedestrians. Here again, the results agree with previous work which arrived at similar conclusions from other methodological approaches. The influence of certain landscape features has been shown by Folteª te and Piombini (2007) , Shriver (1997) , Zacharias (1997) and others. However, even if this point does no more than confirm previous research, it appears important to stress anew the role of urban landscape. Planners most often take into account safety conditions and facilities designed for pedestrians; this priority is of course logical since safety and comfort come before``pleasurability'' in the hierarchy of walking needs (Alfonzo, 2005) . Once the first two criteria are satisfied, landscape quality, the type of atmosphere, and all the other aspects composing pleasurability have to be considered are significant criteria for urban planning.
Certain landscape features play a positive role and some a negative one, others play an unstable or insignificant role. It proves difficult to propose a precise interpretation of unstable features, perhaps because it is a matter of objects of weak or less frequent visual impact and which therefore require large samples of trips to be analysed correctly. As built features are logically dominant in urban landscapes, they are linked to deviations and continuations. The distinction according to the functions of buildings opposes commercial (positive) and residential (negative) roles. It is a matter for both visible features (for example, shops) and atmosphere (for example density of pedestrian transit). Only the former were evaluated in the survey, so a strict interpretation would attribute the positive role only to the material aspect of landscape. Nevertheless, it is difficult to admit that urban landscape can be perceived as if there is nobody present in the streets! As a result, even if the evaluation of the visual impact of the main features of landscape does not include people, we think that certain indicators such as`commercial function' indirectly give information about the social atmosphere of streets. Knowing that copresence is one of the basic characteristics of all urban areas, the results are in accordance with the theory of space syntax (Hillier and Hanson, 1984) and with part of its empirical results.
Conclusion
The method presented in this paper is devoted to the analysis of the choices of itinerary, in order to identify the possible causes of avoidance of the shortest path. Our method differs from the more classical methods, which are based on the definition of a series of`sensible' routes linking each origin^destination pair and on the computation of the probability of the usage of these routes. But in these classical methods, all the potential itineraries are not necessarily relevant and itineraries are considered as elementary entities, which makes the analysis of the street attributes more global and more vague. In comparison, the main contribution of the method of deviation analysis is its ability to break down the walking trips and to identify precisely the street sections which are preferred or avoided. This technique has the advantage of linking route choices to the environmental attributes of the selection sections.
In this study the analysis of the choices achieved by pedestrians is made by opposing two network segments defined from the intersection (that is, the place where the choice is made). This approach is based on the idea that pedestrians are able to anticipate the amenities of these network segments. By assuming that the choices may be made without such anticipation, another approach could be explored by taking account of the visual perspectives perceived from the intersections. This approach could probably be more appropriate in the case of occasional trips, such as those made by tourists strolling through a city. Other explanatory factors could be included in the set of elements associated with the deviations. For example, the characteristics of the incoming street section could be integrated into the analysis of the role of the continuity on both sides of the intersection. In the same way, the difficulty of crossing the intersection or the angular relationships between the street sections (following the works of Conroy Dalton, 2001 ) could also be investigated.
